QUANTITATIVE RESOURCE
ALLOCATION MECHANISMS:
EXPERIMENTAL ANALYSES

dhouser@gmu.edu




Report Documentation Page

Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,

including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it

does not display a currently valid OMB control number.

1. REPORT DATE
JAN 2010

2. REPORT TYPE

3. DATES COVERED
00-00-2010 to 00-00-2010

4. TITLEAND SUBTITLE

Quantitative Resour ce Allocation M echanisms. Experimental Analyses

5a. CONTRACT NUMBER

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)

5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

George Mason University,| CES, M SN 1B2,4400 Univer sity

Drive,Fairfax,VA,22030

8. PERFORMING ORGANIZATION
REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR’'S REPORT

NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

Personnel and National Security: A Quantitative Approach (Unclass), 25-28 January 2010, Johns Hopkins
University Applied Physics Laboratory, Laurel, Maryland. U.S. Government or Federal Rights License

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF:

a. REPORT b. ABSTRACT
unclassified unclassified

c. THISPAGE
unclassified

17. LIMITATION OF
ABSTRACT

Same as
Report (SAR)

18. NUMBER
OF PAGES

18

19a. NAME OF
RESPONSIBLE PERSON

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



Experiments:
A Key to Institution Design
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Why experiment?
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Practical Applications of Experimental
Markets

e At ICES, we have used experlmental markets
to model:
— Electricity
— Health care
— Fisheries
— Water markets

— Natural gas
— Labor Markets
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THE NPRST “RAILS” PROJECT:

QUANTITATIVE INVESTIGATIONS OF
RECRUITMENT AND RETENTION POLICIES



FY’10 Budget: $133B for Personnel
Costs

2010 Pentagon Budget

i Military Personnel
i Operation & Maintenance

W RDT&E

w Military Housing
= Family

i Other
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Maybe More ...

Source: Jim Arkedis, Progressive Policy Institute memo 11/2009



Key Design Requirements

Real work environment
Team and individual production

Mimic dynamics of competitive recruiting
environment, including competition with civilian
sector

Heterogeneous human skills
Flexible decision architectures

Ability to nest the environment within different
pension schemes
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Periods to Pension £
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NPRST Kails

Navy Career with Cliff Vesting Retirement
System

Commanders (3)
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Commanders(3)

Navy Career with Continuous Vesting Re-
tirement
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“Wind Tunneling” Algorithms

e Current software uses well-studied “Greedy
Algorithm”
— Similar to professional sports draft model

— Each commander takes turns selecting best pick
until all candidates are matched.

e Many other algorithms are possible and can
be implemented easily in this environment
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What We Measure At Each Match

id

treatment ID

PeriodID

JobID

ShiplD

SubjectID
SailorRatingForJob
SailorPreferenceForlob
SailorRankoflobID

CommanderRatingforSailor

Sailor0Skill1l
Sailor0Skill2
Sailor0Skill3

Commander
RequirementSkill1Ship

Commander
RequirementSkill2Ship

Commander
RequirementSkill3Ship

ShipSkillLlRequirement
ShipSkill2Requirement
ShipSkill3Requirement
Commander

RequirementSkill1Billet

Commander
RequirementSkill2Billet

Commander
RequirementSkill3Billet

Skill1Deficit/Surplus
Skill2Deficit/Surplus
Skill3Deficit/Surplus
Skilllimprovement
Skill2Improvement
Skill3Improvement
SalaryPostedJobID
SalaryPaid
BonusPaid
adjustment

pension
civilianBasePay
perfRating

balance
careerBalance
totalWage(ship)
postedWage(ship)
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Manpower(ship)
actualWage(ship)
bonusPool(ship)
bonusPost(ship)
bonusPaid(ship)
positions(ship)
earnings(ship)
CurrentValueofPension
PerfRatingofSailor
PerfRatingofShip
AssignmentExpiresinPeriodX
CivilianBasePay
BudgetShip

BudgetNavy

BonusShip
CommanderCompensation
CommanderBonus
NavyReadinessScore



Let’s Experiment!

e The NPRST_Rails team completed
development of software, interfaces,
databases, and communications for an initial
study of two alternative types of retirement
compensation for Navy personnel:
continuous, versus “Cliff” vesting of pensions.

 We look forward to continuing this initiative!



What other questions we can explore?

e Virtually any kind of initiative can be modeled in
an experimental market.

— RAILS offers the communications and data processing
capabilities to manage the transactions.

— RAILS allows us to look at a wide variety of behavioral
characteristics, measure the characteristics, assign
weights to the most/least desirable and apply them to
assignment decisions and experiment with effects.

— Experiments with RAILS help us to discover causal
effects



Thank You!



